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spill burns or immersion burns
Chemical burns 
Electrical burns
2.1.2.3.  Clinical aspects 
 













2.1.3.  SMOKE INHALATION INJURIES: AIRWAYS’ THERMAL INJURIES AND  
COMBUSTION GAS POISONINGS
2.1.3.1. Overview







3. THE EPIDEMIOLOGY OF  
FIRE-RELATED INJURIES






3.2. EPIDEMIOLOGY OF COMBUSTION GAS POISONINGS
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n
3.2.2. NON-FATAL COMBUSTION GAS POISONINGS
3.3. THE FINNISH SOURCE OF FATAL AND NON-FATAL  
 EPIDEMIOLOGICAL DATA
3.3.1. CAUSE-OF-DEATH STATISTICS
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satisfactory to very good
3.4. RISK FACTORS OF FIRE INJURIES AND DEATHS
3.4.1. CIRCUMSTANTIAL RISK FACTORS
OR
3.4.2. INDIVIDUAL RISK FACTORS
3.4.2.1 Smoking as a risk factor





4.1. THE CARE COSTS OF BURN INJURIES
n

Table A. Summary of cost studies.









Banfield et al. Canada 2015 n=1139 CAN$ 84 678 
per patient
mean 22%
Onarheim et al. Norway 2009 n=874 EUR 11 800 NA
Santos et al. Portugal 2006 n=26447 EUR 8032 mean 10%
Jeevan et al. UK 2014 n=3 £21 470  
(EUR 27 432)
£52 406  
(EUR 66 960) 
£66 029  
(EUR 84 366)
8%,10%,24%
Hop et al. the Netherlands 2016 n=249 EUR 21000 mean 8% 38.6% of the 
cases fire-
related
Hop et al. the Netherlands 2014 4 studies US$ 87 140 Systematic 
review
Ahn & Maitz Australia 2012 n=20 mean 19.55% 60% of the 
cases fire-
related
Klein et al. US 2008 n=654 US$ 9 026 mean 8.2% paediatric 
population
Pellat et al. UK 2010 n=3 range £55 355 
to £74 494




Zhu et al. China 2013 n=17770 EUR 490 72% of the 




Kai-yang et al. Chine 2009 n=113 EUR 800 mean 8.8% limited to 
scalds
ter Meulen et al. South Africa 2016 n=72 EUR 327 NA flame burns
Gallaher et al. Malawi 2015 n=905 US$ 560 mean 17.9%




India 2013 n=797 US$ 1 060 mean 42%




Iran 2012 n=388 EUR 1 260 mean 36% 67% flame 
burns
Latifi et al. Iran 2017 n=1425 US$ 2 766 60% of the 
cases TBSA>11%
Sahin et al. Turkey 2011 n=43 US$ 13 849 mean 36%
Anami et al. Brazil 2017 n=250 US$ 39 595 mean 27.9%
Mathews et al. Taiwan 2017 n=48 US$ 50 848 mean 43.5%
Hop et al. International 2014 US$ 88 218 in 
High Income 
countries, US$ 5 





Wales 2008 n=1 EUR 485 384 38%
George et al. Wales 2016 n=21 £ 225 302 self-inflicted
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5. THE PREVENTION OF FIRE-RELATED  
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6. THE AIMS OF THE STUDY
 
 
7. MATERIALS AND METHODS
7.1. DEFINITIONS OF FIRE-RELATED INJURIES
Table 1. International Classification of Diseases 10th version (ICD-10) external cause and injury 
codes for fire-related injuries 
ICD-10 code Meaning
External cause codes
X00-X09 Exposure to smoke, fire and flames
X76 Intentional self-harm by smoke, fire and flames
X97 Assault by smoke, fire and flames
Y26 Exposure to smoke, fire and flames; undetermined intent
X47 Accidental poisoning by and exposure to other gases and vapours
Injury codes
T20-T32 Burns and corrosions
T58 The toxic effect of carbon monoxide
T59 The toxic effect of other gases, fumes and vapours
7.1.1. THE FINNISH HOSPITAL DISCHARGE REGISTER
7.1.2. INPATIENT CARE COSTS
7.1.3. CAUSE-OF-DEATH STATISTICS
7.1.4. SOCIAL BENEFITS
7.1.5. THE SAMPLE FROM THE HELSINKI BURN CENTRE
n
7.2. REGISTER LINKAGE
7.3. USE OF DATA
Table 2. A summary of the data sources used in the different studies.
Topic Data used Years
Study I The feasibility of using 
core data
Finnish Hospital Discharge 
Register
1996–2009
Study II Epidemiology and a 
description of fire-related 
injuries
Finnish Hospital Discharge 
Register, a sample from the 
Helsinki Burn Centre
2000–2009
Study III The inpatient care costs of 
fire-related injuries
Finnish Hospital Discharge 
Register, cost data from 
Helsinki University Hospital 
and Kuopio University 
Hospital, cost data from the 
PERFECT project, a sample 
from the Helsinki Burn 
Centre
2001–2009
Study IV Indirect costs (productivity 




economic data from the 
population register
2000–2010
Study V Other indirect costs 
(productivity losses) due 
to fire-related injuries
Finnish Hospital Discharge 
Register, Social security 
data from the Finnish 
Centre of Pensions and 
Social Insurance Institution 
of Finland, work accident 
compensation days from 
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8. RESULTS
8.1. THE EPIDEMIOLOGICAL FEATURES OF FIRE-RELATED  
 INJURIES (STUDIES I, II AND IV)
8.1.1. FIRE-RELATED INJURIES RESULTING IN DEATH
widowed, 
divorced or single unmarried
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Figure 1. The incidence of fire-related injuries (burns, combustion gas poisonings) during 
2000–2009. 
8.1.3. FIRE-RELATED INJURIES IN THE CORE DATA
 
 








Burn, all e-codes missing
Burn, unspecific e-codes only
Burn, e-codes found




Combustion gas poisonings, e-codes
found
Fire-related
Figure 2. Patterns of E-coding in the FHDR for burn injuries and combustion gas poisonings, 
1996–2009. Burns; ICD-10:T20-T32, Comb.gas.pois;ICD-10:T58-T59,Fire-related:Table 1.
 
8.2. THE COST AND BURDEN OF FIRE-RELATED INJURIES  
 (STUDIES III, IV, V)
8.2.1. THE COST OF INJURIES LEADING TO DEATH: INDIRECT COSTS
Table 3. Productivity losses by age and gender in euros due to fire-related deaths by Human 
Capital method.
Age Male Female
0–17 581 000 685 000
18–30 626 000 797 000
31–40 510 000 683 000
41–50 366 000 520 000
51–65 212 000 349 000
66+ 91 000 151 000
Overall 294 000 379 000













Figure 3. The average treatment costs for fire-related burns according to the extent of the 
injury (%TBSA).
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